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(54) MANUFACTURE OF ASSEMBLING CAM SHAFT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To facilitate mechanical 
machining of a cam so as to provide a lightweight 
inexpensive can shaft by molding a cam by means of 
aluminum alloy die casting and connecting the cam to 
the side face of a steel pipe by means of soldering. 
SOLUTION: A cam shaft 1 is molded of an aluminum 
alloy by means of die casting, while a steel pipe is 
machined so as to be formed into a shaft 2, and the cam 
1 and the shaft 2 are dipped into a solder bath and are 
impressed with ultrasonic wave, so that zinc solder 
layers are formed on the surfaces of the cam 1 and the 
shaft 2. A fitting hole 1a in the cam 1 on which the 
solder layer is formed is force fitted to a fitting part 2a 
in the shaft 2 on which the solder layer is formed as well 
by means of pressing. Subsequently, the force fitted part 
is heated by means of a burner or high frequency 
induction heating until a temperature of the part reaches 
a temperature high enough to melt the solder layer, and 
then, ultrasonic wave is impressed. Consequently, an 

oxidation coating on the solder surface is broken and the solder is mixed sufficiently, while 
fluidity of the solder is increased, so that a solder layer with a uniform thickness is formed in a 
clearance between the cam 1 and the shaft 2. 
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* NOTICES * 

JPO and NCIPI are not responsible for anydamages caused by the use of this 
translation. 

l.This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2 **** s hows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l] The manufacture approach of the assembly cam shaft characterized by having 
fabricated the cam with die casting of an aluminium alloy, and joining to the side face of 
a steel pipe with soldering. 

[Claim 2] The manufacture approach of the assembly cam shaft characterized by 
forming a solder layer and soldering combining said cam and shaft by processing a steel 
pipe, forming a shaft while die casting casts a cam from an aluminium alloy, immersing 
a cam and a shaft in a solder bath respectively, and impressing a supersonic wave. 
[Claim 3] The manufacture approach of the assembly cam shaft according to claim 2 
characterized by impressing a supersonic wave, fitting in and heating [ form a solder 
layer in the fitting section of the fitting hole of a cam, and a shaft, respectively, ] this 
fitting hole and the fitting section to the temperature more than the melting point of 
solder. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of an 
assembly cam shaft, and the method of manufacturing a cam shaft by assembling the 
cam made from an aluminium alloy, and an iron shaft in detail. 
[0002] 

[Description of the Prior Art] As for the cam shaft used for an internal combustion 
engine etc., it is common to form a cam and a shaft in one with casting or forging using 
cast iron or steel materials. 

[0003] When a cam shaft is formed by casting, in order to prevent wear of a cam side, 
hardening with chilHzing, or induction hardening or laser hardening is performed. The 
hardness is set to HRC50 thru/or 60, and finish- machining of a cam side is difficult for 
the hardened cam side. Moreover, since the padding by the draft of a cam side and 
surface granularity are large, it is necessary to process many amounts by machining, 
and a casting cam shaft takes many time amount and costs at processing. Furthermore, 
in a casting cam shaft, a lightweight cam shaft cannot be manufactured by the 
increment in weight by the draft of a cam side face. 

[0004] In a forging cam shaft, a lightweight cam shaft is not obtained from being an 
increment in weight by the draft, and it being difficult to make the inside of a cam shaft 
hollow. Moreover, although the approach of forming and welding a cam and a shaft to 
another object with a similar ingredient as the manufacture approach of a cam shaft is 
also proposed, it is difficult to weld small components with a sufficient precision. 
Moreover, since high speed rotation of the cam shaft is carried out at the time of use, it 
is necessary to machine a weld zone front face with a sufficient precision after welding, 
and a conversion cost becomes a large sum. 
[0005] 

[Problem(s) to be Solved by the Invention] In this invention, machining of a cam is easy 

and offers a lightweight and cheap cam shaft. 

[0006] 
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[Means for Solving the Problem] It considered as the manufacture approach which 
forms a solder layer by processing a steel pipe while a cam is fabricated in this invention 
with die casting of an aluminium alloy in order to attain said purpose, it joins to the side 
face of a steel pipe with soldering or die casting casts an aluminium alloy to a cam, 
forming a shaft, immersing a cam and a shaft in a solder bath respectively, and 
impressing a supersonic wave, and is soldered combining said cam and a shaft. 
[0007] 

[Embodiment of the Invention] drawing 1 thru/or drawing 3 - the example of this 
invention - being shown - drawing 1 a part of cam shaft for 4-cy Under engines ** a 
sectional view, the explanatory view in which drawing 2 shows a manufacture process, 
and drawing 3 are the whole cam-shaft perspective views which applied this invention. 
[0008] The raw material of a cam 1 consists of a particle distribution aluminium alloy 
which made the aluminium alloy used as a base material, for example, AC4A of JIS, 
distribute the particle of the alumina which has 1 thru/or the particle size of 20 
micrometers which is reinforcement, or silicon carbide by the molten metal stirring 
method, and reinforcement are distributed by the ratio of 1 thru/or 30 volume percents. 
And a cam 1 is formed by carrying out die-casting shaping of this raw material by the 
pressure of 50 thru/or 200MPa(s). 

[0009] Since it is formed by die casting, compared with what is depended on general 
casting, a cam 1 has a smooth front face, and the dimensional accuracy of a cam is also 
good, and since there is little draft, there are also few amounts of padding. Moreover, 
since the cam 1 was formed with the particle distribution aluminium alloy, compared 
with cast iron or the steel materials for forging, it is light, and the usual aluminium 
alloy is excelled in abrasion resistance by particle distribution. The cam 1 is equipped 
with cam-nose la and fitting hole lb, and fitting hole lb is machined after die-casting 
shaping, and is extended by fitting section 2a of a shaft 2, and the path which fits in. 
[0010] Next, a cam 1 is soaked in a solder bath. Where melting is carried out, the alloy 
of the zinc with the 382-degree C eutectic point of 5 percentage by weight and the 
aluminum of 95 percentage by weight, for example, AH-Z95A of JIS, is kept at 420 
degrees C, and this solder bath forms the zinc solder for aluminum. And during a solder 
bath, the frequency of 18.6kHz and the supersonic wave of output 600W are impressed 
for 5 seconds, and a 50-micrometer zinc solder layer is formed at a cam 1. Drawing 2 (a) 
shows the condition of having formed the cam 1 and the solder layer of a shaft 2. 
[00 11] Generally, with an aluminium alloy, although solder cannot be easily established 
due to the oxide skin of the front face, with ultrasonic soldering used by this invention, 
by impressing a supersonic wave during a solder bath, cavitation can be generated, an 
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oxide skin can be destroyed and an alloy reaction can be obtained easily in a short time. 
[0012] On the other hand, a shaft 2 cuts a steel pipe, for example, machine 
structural-carbon-steel steel pipe STKM17C specified to JIS, to suitable die length, and 
journal 2b and the dimension of fitting section 2a are prepared, or it machines forming 
slot 2c etc. Next, a shaft 2 is put into said solder bath, and the seal of approval of the 
supersonic wave for 10 seconds is carried out to it in the case of a cam 1, and these 
conditions. Then, a lO micrometer zinc solder layer is formed in the front face of a shaft 
2. 

[0013] As fitting hole lb of the cam 1 in which said solder layer was formed is shown in 
fitting section 2a of the shaft 2 which similarly formed the solder layer at drawing 2 (b), 
it carries out mating pressure close with an about [ 500N ] press. And the part pressed 
fit is heated until it becomes the temperature which a solder layer fuses by the burner 
or high-frequency induction heating, and the seal of approval of the frequency of 
19.6kHz and the supersonic wave of output 600W is carried out for 5 seconds. Drawing 2 
(c) shows the condition after soldering termination of a cam 1 and a shaft 2. In case 
melting of the solder layer of a cam 1 and a shaft 2 is carried out, while the oxide skin on 
the front face of solder is destroyed and solder is well mixed by adding a supersonic 
wave, a flow of solder is promoted and a solder layer with a uniform thickness of about 
50 micrometers can be formed in the clearance between a cam 1 and a shaft 2. And 
finally the appearance of a cam 1 is finished by machining. 

[0014] Drawing 4 is the sectional view showing other examples of the cam shaft which 
applied this invention. In this example, 2d of spline gear teeth is formed in fitting 
section 2a of a shaft 2, and spline slot lc into which 2d of said spline gear teeth fits is 
formed in fitting hole lb of a cam 1. Fitting is carried out by fitting section 2a and fitting 
hole lb, it is fixed in the direction of a path, and a shaft 2 and a cam 1 are regulated by 
2d of spline gear teeth, and spline slot lc in a hand of cut. By this spline, in case a cam 1 
is pressed fit in a shaft 2, a hand of cut can be positioned correctly and easily. Moreover, 
the hand of cut of a cam 1 can be positioned also by the key or serration instead of a 
spline. 

[0015] Drawing 5 made the shaft 2 the taper configuration while it showed the example 
of further others and formed the journal shank 3 in another object in the shaft 2. Each 
fitting holes lb and 3a of a cam 1 and the journal shank 3 are straight configurations 
regardless of the taper of a shaft 2. Like a cam 1, the journal shank 3 forms a solder 
layer with ultrasonic soldering to fitting hole 3a, heats it in the condition of having 
fitted into the shaft 2 with a press, and it is soldered by impressing a supersonic wave, 
fusing a solder layer. In this example, since pressing fit making each solder layer 
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deform is easy in case press fit fitting of a cam 1 and the journal shank 3 is carried out 
at a shaft 2, a firm press fit condition is acquired. 

[0016] Furthermore, if each fitting holes lb and 3a and fitting section 2a of a shaft 2 are 
made into the almost same dimension, by press fit, each fitting holes lb and 3a and 
fitting section 2a will contact directly, and solder will not flow from the clearance 
between each fitting holes lb and 3a and fitting section 2a in the case of soldering. 
[0017] 

[Effect of the Invention] Since die casting cast the aluminium alloy for the cam 1 in this 
invention, the degree of hardness of a cam side is easy to machine highly. Moreover, 
while there is little draft, and there is also little machining which a back process takes 
since surface roughness is low smooth and ending with die casting, also in there being 
little padding and the aluminum containing alloy itself being light, a cam 1 becomes 
lightweight conjointly. Moreover, in order to use a steel pipe as a material of a shaft 2, it 
is lightweight and cheap and sufficient reinforcement is obtained compared with an 
aluminum containing alloy. And since the cam 1 made from an aluminium alloy and the 
steel shaft 2 were joined with ultrasonic soldering, it is firmly joinable even if it is a 
different ingredient. Moreover, compared with the cam shaft assembled by welding, 
there is no distortion at the time of welding, and since temperature is also low, it is 
producible in a short time. Therefore, a lightweight cam shaft can be made from the cam 
shaft using the manufacture approach of this invention, the manufacture approach is 
also easy and an activity is possible for a short time. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] a part of cam shaft which applies this invention - it is a sectional view. 
[Drawing 2] It is the sectional view showing the procedure of the manufacture 
approach. 

[Drawing 3] It is the appearance perspective view of a cam shaft. 

[Drawing 4] They are other examples of the cam shaft which applies this invention. 

[Drawing 5] It is the example of further others of the cam shaft which applies this 

invention. 

[Description of Notations] 

1 Cam 

lb Fitting hole 

2 Shaft 

2a Fitting section 



[Translation done.] 
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